For the space l 2 , this number was found by Rankin [7] to be 1/(1 + l/2) and this result was extended in [1] to show that the number in l p (l £ p < oo) is 1/(1 + 2 ι~Up ). In 1970 Kottman [4] showed that 1/3 <^ A <; 1/2 for any Banach space. More recently, Wells and Williams [10] used a generalized Riesz-Thorin interpolation theorem to obtain the exact value of A in the L p (μ) (l^p<°°) spaces with some restrictions on the measure space when 2<p<°°. The results in this paper include all the above and also show that all restrictions can be removed in the L p case. Recent results have demonstrated that the structure of Orlicz spaces is quite different from L p spaces and very little seems to be known in the Orlicz case. The packing criteria lead to some results on isometric embeddings of subspaces and to notions of noncompactness. [5] ). Using this function, another norm can be defined on L M 325 326 CHARLES E. CLEAVER These norms are equivalent if every set of positive /^-measure contains a subset of positive finite ^-measure and in this paper the latter will be used. In the case of M(x) = x p , p> 1, it follows that Il/H, = ll/HSf = ^ll/lljf where K is independent of / (cf [11] ). It will be assumed in the remainder of the paper that M is chosen so that the simple functions are dense in L M .
If [8] ). Since the complementary function is the one of interest in this paper, N s will denote the complement of M s .
One condition which guarantees the separability of L M is the J 2 -condition. An Orlicz function is said to satisfy the 4rcondition at 00 if lim^oo sup M(2x)/M(x) < 00. In the case of sequence spaces, separability occurs if and only if the zf 2 -condition holds at 0. A necessary and sufficient condition that M satisfy the 4rcondition is that lim^co sup xM'(x)/M(x) = α < 00 where M r {x) is the derivative of M (cf [5] , p. 24). If M' and N' are both continuous where N is the complement of M", then this condition is equivalent to
N(x)
This and elementary calculus lead to a lemma that will be useful in later sections. 3* Interpolation* In this section a generalized interpolation theorem is described and then applied to obtain inequalities that will be useful in next section. This theorem generalizes Theorem 1 in [8] and follows the development in [10] 
, n} with usual addition and scalar multiplication. For each r, 1 <; r 5^ °°a nd each %-tuple λ = (X lf , λ ft ) of positive weights, introduce the following norm on φ L Mk (μ k ),
The space of all / such that ||/|U, r < °° is a Banach space and will be denoted by L , Y" m ), the following interpolation theorem was proved in [2] . This result is quite useful in establishing inequalities as the following theorem demonstrates. Raising both sides to the 2/(2 -s) power, the desired inequality is obtained.
The above theorem reduces to the results found in [10] for the L p case. Each g k has the property that \\g k \\ M = 1 (cf [5] ). To compute the norm of the difference of two of these, consider the function since the balls are disjoint, H/* -/, || ^ 2r, i Φ j, and ||/<|| ^ 1 -r. Hence (4.6) implies
This inequality then reduces to
If we allow w->oo, the right hand side of (4.3) 
(μ).
This holds for any measure space because, for M(x) = x p in the example preceding Theorem 4.2, iV"
1~1/p for all x. The upper bounds are independent of the measure space but not the lower. Corollary 4.3 does not give the exact number for 2 < p < oo but gives a lower bound which was shown in [1] to be exact for l p . However, it is demonstrated in [10] that the number in L P [0, 1] , 2 < p < oo is 1/(1 + 2 1/p 
The example constructed above does not depend on [0, 1] but rather on being able to find sets E nj with the same properties. However, for the L p spaces the construction on [0, 1] is enough and theorem 16.2 in [10] generalizes to the following. [0, 1] , the usual argument gives the result. It is known ([3] or [9] ) that if μ is not purely atomic, L p (μ) has a subspace isometric to LJO, 1]. Suppose there are infinitely many balls of radius r in L p [0, 1] then there is a sequence of points satisfying inequalities (4.1) and (4.2) in the subspace and hence in L p {μ). Thus the lower bound for A in L p (μ) is greater than or equal to Λ p and since the upper bound is independent of the measure, the result follows.
The problem of embedding LJO, 1] into L r [0, 1] has been studied extensively and it has been shown [cf 3] that for 1 <Ξ r ^ p < 2, JL P [O, 1] is isometric to a subspace of L r [0, 1] . More recently Nielsen [6] has given conditions under which L M (0, 00) is isomorphic to a subspace L p [0, 1] . Also the Khintchin inequality implies l 2 is isomorphic to a subspace of L M [Q, 1] [0, 1] .
For the sequence case, the situation is different. Using the example preceding Theorem 4.2 with each E k a singleton, it follows that \ M ^ 1/(1 + (iSr~1(l)/iV r -1 (l/2)). The proof in [1] for l v depends on the strong property INow, letting % -* oo and ε -* 0, it follows that The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
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